RYAN. MASON & LEWIS 

RECEiVED 



01/18/?iB85 15: 5& 5187593512 



JAN 1 0 2005 

IN THE UNITED STAIXS PATENT AND TRADEMARK OFFICE 
Patent Applfcation 



PAGE 



Chen MS 



Applicant(s): Y. Chen et aL 

Case: 1-18 

Serial No.: 09/608,639 

Filing Date: June 30, 2000 

Group: 2828 

Examiaer: Comdhis K Jackson 



Title: Syst^ Coia|)ristng Optical 

Semiconductor Waveguide Device 



I hcfdsgr oatif/ that tlia piper U befog 



on dtit vfi flffilfttff^ to 
aid I^vdenadc Cdfioo 



Cbtoi iiwoiqvlft 20M 



LETTER 

Commissionei for Fatbits 
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Alexandria, VA 22313-1450 

Sir: 

As per the request of Examiner Jackson, liated b^w are the pending daims of the above- 
identified application. 

If any additional information is required, please contact the undersigned. 

1 . (Previously presented) An optical comnmnication system comprising an external cavity 
laser that con9)iises: 

a gain medium comprising an active region, the gain medium in^ 
to prevent the Jaser from Jasing ofiT &cets of the laser, the active region containing a quantum well 
to generate Ught, the quantum well having sides and cladding layers formed on the sides; 

a tapered beam estpanding r^on, optically coupled to the active region, the beam expanding 
region and being wider than the active region, the beam expanding region shaped to provide lateral 
broadening and vertical broadening or both; 
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one or more optical giriding layers to guide light from the gaia media towards die team 
expanding region; 

an optical ivaveguide located adjacent the gain medium such that at least a poition of the 
dectromagxietic eneisy generated by the active r^on passes through the b 
through the antiieflective layer into the optical wav^ide; 

a Bragg grating integral with or coupled to the optical waveguide, 

wherein the gain medium and the optical waveguide exhibit a coupling efficiency which even 
without the presence of coupling optics bcated between the gain medium and the optical waveguide 
is great enough tibat during laser operation, substantially all optical resonance that occurs is 
resonance ofthe cavity defined between said r^ective&ce and said grating and 

wherein the grating bandwidth is sdected such that laser provides multimode output of at 
least two modes within the grating bandwidth. 

2. (Previously presemed) The system of daim ly'vi^ierem 

50% with or without the presence of coupling optics located between the gain medium and the 
optical waveguide. 

3. (Previously presoxtcd) The system of daim 1, wherein the cavity has a length of less than 

1 cm. 

4. (Original) The system of claim I, wherein the length of the syst^ 

5. (Original) The system ofdaiml,wber^ the laser is operated by direamodulador^ 

6. (Origind) The system ofdaiml,wher«n the bit error rate ofthe system is less thw 

7. (Original The system of claim 6, \^^ein the bit eaor rate of the system is less than ICT^^. 

8. (Origioal) The q^em of claim 1, wherein the laser is operated at 2.5 GHz or greater. 
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9. (Original) The system of claim 1, wherein thje laser is operated in the abseas of a 
temperature-compexisating apparatus. 

10. (Origiaal) The system of daim 1, wherein the gain medhim and optical waveguide arc 
coupled in the absence of coupling optics. 

11. (Presently pxesemed) An optical conimunication system 
laser that comprises: 

a gain medium corciprising an active r^on, the gain medium including an anttreflective layer 
to prevent the laser from lasing oflF fecets of the laser^ the active re^on containing a quantum well 
that generates light, the quantum well having sides, and two cladding layers fbimed on the ades of 
the quantum well; 

a tapered beam expanding region, opt'caUy coupled to the active region, the beam eg pmdwg 
region and bdng wider than the active region, the beam expanding region shaped to provide lateral 
broadening and vertical broadening or both; 

one or more optical guiding layers to guide light £rom the gain media towards the beam 
expanding region; 

an optical waveguide located adjacent the gain medium such that at least a portion of the 
electromagnetic energy generated by the active region passes through the beam e9q)anding le^on and 
through the antireflecttve layer into the optical waveguide; 

a Bras; grating integral with or coupled to the optical waveguide; 

whexcdn the gain mednmi and the optical waveguide exhibit a coupling efficiency which even 
without the presence of coupKng optics located betveen the gam medmm and the optical waveguide 
is great enough that during laser operation, substantially all optical resonance that occurs is 
resonance of the cavity defined between said reflective &ce and said gratia^ and 

wherein the grating baxuhvidth is selected such that laser provides multimode output of at 
least two modes within the grating bandwidth; 

wherein the laser is operated by direct noodulation; 

wherein the laser is operated in the absence of a temperature-compeasating apparatus 
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wherrfn the gain medium coiiy)iises a caviQ^l^ 1 cm m length; 
wherein the gratijig bandwidth is about 90 GHz or greater; and 
wherein the length of the system is less than 100 km. 

12. (Previously presented) The system ofclaim 11, wh^em the coup efficiency is at 
least 50%. 

13. (Original) The system of daim 11, wherein the bit error rate of the gygtein i9 Ipcq than 

10^. 

14. ((>rigind) The system of claim 13, wherein the bit error rate of the system^ 

10-". 

15. (Ori^nal) The system of daim 13^ wherdn the laser is operated at 2.5 GHz or greater. 

1 6. (Prefviously presented) The system of daim I, wherein the coupling effideaacy b^ween 
the gain medium and the optical waveguide j$ at least 40% 

17. (Previously presented) The system of daim 1, wherein the optical communications 
system comprises a WDM or DWDM system. 

18. (Previously presented) The systm of daim 1 1^ wherein the couplii^ effidency between 
the gain medium and the optical waveguide is at least 40%. 

19. (Previously presented) The system of claim 1 1, wherein the optical communications 
system is a WDM or DWDM system. 

20. (Cancded) 
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21. (Previously prcseated) A multiaiode lasa- as in claim 1, coroprising: 

a gain medium hsviug a reflective fiice^ a beaiii-e7q)anding region^ and aQantireflective{AR) 

layer, 

an optical waveguide located adjacent the gain medhua sudi that at least a portion of light 
output from the gain region passes through the beam-expanding region and through the AR^layer into 
the optical waveguide; and 

a grating defined in the optical waveguide, said grating having a bandwidth; 

wherein the gain medium and the optical waveguide exhibit a coupling efficiency which, 
even without the presence of coupling optics located between the gain medium and the optical 
wav^;uide, is great enough that during laser operation, substantially all optical resonance that occurs 
is resonatice of the cavity defined between said reflective &ce and said grating; and 

wherein the lasex is configured to provide muHimode output of at least two modes within the 
grating bandwidth. 

22. (Previousljr presented) The nnihimode laser of daim 1 7, wherein the light output from 
the gain region is butt-coupled firom the AR layer to a cleaved end of said optical waveguide. 

23 . (Previously presented) The multimode laser of daim 1 7, wherein the light output fiom 
the gain region is modulated by direct modulation. 
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